Micropropagation of Lowbush Blueberry from Mature Field-grown Plants by Brissette, Line et al.
magula
ength atHORTSCIENCE 25(3):349-351. 1990.Micropropagation 
n
d b
7
e
ile field clones of lowbush blueberry (Vaccinium
n Z-2 medium with 59 µM 2iP. Reversion to
d rounder leaves occurred only on two explants
ts grew vigorously and could be easily subcultured.
oubled every 23.3 days. Reducing the 2iP concen-
ot proliferation, but permitted better shoot
f 3 peat : 2 vermiculite : 1 perlite, shoots >20 mm
 10 to 20 mm. Chemical names used: N-(3-methyl-
1H-indole-3-acetic acid (IAA).
ry are
istribu-
h 50%
be par-
elected
roduc-
gs, but
ase rap-
 for re-
wbush
ter than
d by cut-
the percentage of rooting was only 44%. As
hoot length plays an important role in root-
ing highbush blueberry shoots in vitro (Wolfe
t l., 1983), insufficient shoot elongation
may be the cause of low rooting percentages
f lowbush blueberry. Shoot length is in-
versely related to the 2iP concentration in the
culture medium of highbush blueberry (Zim-
merman and Broome, 1980; Billings et al.,
1988). Also, reduced levels of cytokinin (24.6
µM 2iP) permit elongation of rabbiteye blue-
berry microshoots (Lyrene, 1978). In the case
earch
m field-
 effect of
 and on
rowing
selected
field lo-
8°47'N,
 in the
 shoots
 and sur-
ium hy-
pochlorite. The segments were rinsed a few
seconds in sterile distilled water and soaked in
a sterile solution containing 7.5 mg citric acid
and 5 mg ascorbic acid in 100 ml of water.
Finally, the segments were rinsed twice for
10 min each time with sterile distilled water.
Both ends of the segments were recut to ob-
tain single bud explants 6 mm long, includ-
ing a leaf and a portion of stem. A total of
475 explants were placed on 20 ml of Z-2
medium (Zimmerman and Broome, 1980) in
20-mm test tubes (1 explant/tube). The pH
was adjusted to 4.8 before adding sucrose
(3%) and agar (1%). Growth regulators IAA
(11.4 and 22.8 µM) and 2iP (49.2 and 73.8
µM) were added to the medium in a factorial
combination for the first 6 weeks in culture.
The cultures were grown at 23 ± 2C on a
she f unit under 16-hr photoperiod (30
µmol·s-1·m-2 at the level of the explants)
using cool-white fluorescent tubes.
For the multiplication phase, only 2iP (59Blueberry from M
Plants
Line Brissette1, Laurence Tremb
Département des Sciences Fon
Chicoutimi, Chicoutimi, Qué G
Additional index words.tissue culture, r
rooting
Abstract. Bud cultures from nonjuven
angustifolium Ait.) were established o
juvenile characteristics with small an
after 19 weeks in culture. These shoo
The number of shoots of one clone d
tration to 12.3 and 24.6 µM reduced sho
elongation. After 5 weeks in a mix o
rooted better than shoots measuring
2-butenyl)-1-H-purine-6-amine (2iP); 
Annual yields of lowbush blueber
variable in the northern area of its d
tion. Losses by cold injury can reac
in some years. This problem could 
tially overcome by the culture of s
cultivars. The propagation of highly p
tive cultivars is also possible by cuttin
tissue culture may be better to incre
idly the quantity of clones needed
lease. Tissue culture plants of lo
blueberry are known to spread fas
those of the same clones propagate
tings.Tissue culture techniques have be
veloped for highbush (Vaccinium corym
bosum L.) (Cohen, 1980; Zimmerman
Broome, 1980; Wolfe et al., 1983; 
and Read, 1986) and rabbiteye (Vaccinium
ashei Reade) (Lyrene, 1978, 1980) b
berry. Apical and lateral buds of juveni
mature plants can be used to estab
cultures, but the age of the stock pla
fluences micropropagation. For exa
multiple shoot formation from shoot tip
from juvenile rabbiteye blueberry wa
and rapid (Lyrene, 1980), but growth o
ture shoot explants was slow, and re
to juvenile characteristics with vig
growth was only occasional (Lyrene, 1
Shoot formation from hypocotyl o
cised cotyledons of lowbush blueberr
reported by Nickerson (1978). Plantlet
bud cultures of a field-selected clone
obtained by Frett and Smagula (198
Received for publication 3 Jan. 1989. Supp
this project was obtained from Natural S
and Engineering Research Council of Cana
La Fondation de l’Université du Québec 
coutimi. The cost of publishing this pap
defrayed in part by the payment of page 
Under postal regulations, this paper therefo
be hereby marked advertisement solely to 
this fact.
1Research Assistant.
2Professor of Plant Physiology.
HORTSCIENCE, VOL. 25(3), MARCH 1990of Lowbush
ature Field-grow
lay1, and Daniel Lord2
amentales, Université du Qué
H 2B1, Canada
juvenation, in vitro, Vaccinium angustifoliumen de-
-
 and
Grout
lue-
le and
lish the
nts in-
mple,
s taken
s easy
f ma-
version
orous
981).
r ex-
y was
s from
 were
3), but
ort for
ciences
da and
à Chi-
er was
charges.
re must
indicateFig. 1. (upper left) The opened axillary b
6 weeks ( × 4). (lower left) Three expanded l
and the apex is dead. Two axillary bud
by axillary budding ( × 3).ec à
,
of lowbush blueberry, Frett and S
(1983) predicted a maximum shoot l
59 µM 2iP. The objectives of our res
were to obtain rejuvenated clones fro
grown stock plants and to study the
2iP concentration on shoot length
subsequent rooting.
For the initiation phase, actively g
shoot tips (30 to 50 mm long) were 
from plants growing in a commercial 
cated in Ste Marguerite-Marie (lat. 4
long. 72°18'W) near St. John’s Lake
province of Quebec in June 1986. The
were sectioned into 20-mm segments
face-disinfected for 10 min in 6% calcud of a non-juvenile explant of lowbush blueberry after
eaves of mature appearance; there is no stem elongation
s were produced (× 4). (right) Juvenile shoots proliferating
349
ro
s
in
 l
a
r 
o
h
ly in a
 misted
ots were
toperiod
rays)
The mi-
ent root-
ta were
itiation,
ere con-
ed or be-
e
e
 
e
d
h
 
v
e
v
l
 7
wFig. 2. Regression curve calculated f
summation of the natural logarithm
number of shoots measured at the bego)
and at the end (I) of each subculture of
blueberry on Z-2 medium with 59 µM 2iP, and
estimating the shoot doubling time.
µM) was added to the basal medium
cultures were done at 3-week interv
environmental conditions were simila
initiation phase. The number of sho
measured at the beginning and at t
each subculture to estimate the sho
bling time by the method of Flegma
Wainwright (1981).
For the elongation phase, shoots (
long) were placed on Z-2 medium w
duced cytokinin concentration (0, 12
24.6 µM 2iP). The culture test tubes w
maintained at room temperature un
same light regime as in the initiation
or under high-pressure sodium lamp
W HPS) at 140 µmol·s-1·m-2.
For rooting studies, 160 shoots 10
mm long and 160 longer than 20 mm
harvested. They were divided in two
groups‘ to reduce the variability of th
ronmental factors. All shoots were dip
sterile Stim-Root powder (no. 1; Reg
12011, Plant Products, Bramalea, Ont.
taining 0.1% IBA. They were then t
ferred to a potting mixture consistin
moist sphagnum peat : 2 vermiculite : 
lite (by volume) in plastic trays (IPL 6
 4
Table 1. Effect of shoot length on rooting p
two light intensities with 24.6 µM 2iP or hormo
zRooting percentages were measured 5 an
NS,*,**Not significant or significant at P = 0.05 o
350m the
 of the
ning (I
owbush
. Sub-
ls. The
to the
ts was
e end of
ot dou-
cm3 each hole) and placed random
rooting chamber where they were
manually three times a day. The sho
grown at 20 ± 2C under a 18-hr pho
(68 µmol·s-1·m-2 at the level of the t
using cool-white fluorescent tubes. 
crocuttings were evaluated for perc
ing after 5 and 8 weeks. The da
analyzed by analysis of variance.
In the first 3 weeks after culture in
222 explants out of 475 in culture w
taminated and many explants brown
came covered with callus. The leav
axillary buds expanded during th
weeks. Their shape was oblong, such
ture l aves. Their development was v
a d there was virtually no interno
gation (Fig. 1, upper left). Death of t
apices was frequently observed, follo
the formation of axillary buds (Fig. 1
left). Those buds often browned
opening or again produced oblong lea
no internode elongation. After 19 we
stems bearing small and rounder lea
produced on two explants. One exp
initi ted on the medium containingM
2iP and 22.8 µM IAA, and the other 
initiated on the medium containingM
n and
5 mm
ith re-
.3, and
ere
der the
 phase
s (400
 to 20
 were
 equal
e envi-
ped in
. no.
) con-
rans-
g of 3
1 per-
7, 45
2iP and 11.4 µM IAA. The measureme
of the leaves (3 mm wide, 4 mm lon
stems (0.48 mm) were similar to th
surements of tissue culture shoots o
eye blueberry (Lyrene, 1981). Shoo
clos ly resemble new seedlings are j
They were sectioned and subculture
multiplication medium, where they 
erated by axillary budding (Fig. 1,
Adventitious buds were also present
lus growing on leaves touching the a
these buds did not elongate unlessM
IAA was added to the medium for on
culture. This finding contrasts with 
generation of shoots from leaf sec
highbush blueberry where IAA is not n
for the regeneration of shoots (Billings
1988). Adventitious budding on de
leaves could provide high multiplicatio
(Dw ikat and Lyrene, 1988); howev
our experiments, proliferation by a
ercentages of lowbush blueberry microsho
ne-free medium during the last subcultu
d 8 weeks after dipping the microshoots
r 0.01, respectively.
w-
titious
enetic
as not
t dou-
 from
tion of
hoots
 23.3
st dou-
esjar-
reduc-
h to be
 When
withouts of 33
 first 6
as ma-
ry slow
e elon-
e shoot
wed by
, lower
before
es with
ks, thin
es were
ant was
3.8 µ
as
9.2 µ
nts
g) and
e mea-
f rabbit-
ts that
uvenile.
d on the
prolif-
 right).
 on cal-
gar, but
 5.7 µ
e sub-
the re-
tions of
eeded
 et al.,
tached
n rates
er, in
xillary
Fig. 3. Effect of 2iP concentration on (A) shoot
elongation and (B) multiplication rate of lo
bush blueberry. Data (A) are means (±SD) for
20 shoots.
budding was preferred over adven
budding on leaf callus because the g
stabi ity of the adventitious system h
been verified (Cohen, 1980). The shoo
bling time of clone B was measured
week 26 to week 43 after the initia
the cultures (Fig. 2). The number of s
f lowbush blueberry doubled every
days. This result compares to the be
bling times obtained with raspberry (D
dins and Gosselin, 1987).
Shoot elongation was promoted by 
ing the concentration of 2iP to 24.6 µM, but
the microshoots were not long enoug
rooted after one subculture (3 weeks).
shoots were left on the same medium ots grown under
re.
 in 0.1% IBA.
transfer for 3 to 6 additional weeks, prolif-
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elongated, but proliferation stopped. After 3
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leaves, and the shoots appeared to be un-
healthy. In another experiment, 12.3 µM 2iP
was compared to 24.6 and 59 µM 2iP for
their effects on shoot elongation (Fig. 3).
The first one was the best concentration tested
to obtain longer shoots rapidly, without the
problem of yellowing of cultures observed
in the hormone-free medium.
The microshoots were rooted in June 1987.
The best results were obtained with shoots
pretreated under high light intensity, on 24.6
µM 2iP, and >20 mm (Table 1). High light
intensity influenced the rapidity of rooting,
as percentages > 90% could be obtained after
5 weeks, whereas the same percentages were
obtained only after 8 weeks when the shoots
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